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[57] ABSTRACT

‘A capstan servo system is used in a recording and/or
- reproducing apparatus which is capable of recording-

/reproducing either video signals of the NTSC system
having a frame frequency of 30 Hz or video signals of -
the CCIR system having a frame frequency of 25 Hz.
The capstan servo system detects the rotation of a cap-
stan for driving a tape and produces an output fre-
quency which is divided. A reference signal has a fre-
quency corresponding to the frame frequency of the
system of the video signal to be recorded on and/or
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1
'CAPSTAN SERVO SYSTEM IN A RECORDING
- - AND/OR REPRODUCING APPARATUS |

BACKGROUND OF THE INVENTION

The present invention relates generally to capstan
-servo systems used in recording and/or reproducing
- apparatus, and more particularly to a capstan servo
system used in an apparatus capable of selectively re-
cording and/or reproducing either NTSC system video
- signals or CCIR system video signals even though the

video signals of these two systems have different frame

frequencies.

- In ‘an apparatus for reeordmg/reproducmg video
signals, a capstan servo system is generally adapted for
stabilizing tape travel. The capstan servo system known

heretofore generally comprises a detector for detecting
the rotation of the capstan, a phase comparator for

comparing the detected rotation signal and a phased
reference signal. A frequency discriminator frequency
discriminates the rotation 51gna1 The rotation of the
capstan motor is controlled in response to the sum sig-

5

- nal) 1s set to a common multiple of the frame frequency
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nal of the phase comparison error S1gnal and the fre-

quency discrimination signal.
The NTSC system video signal has a frame frequency

- _-"e-f 30 Hz while the CCIR system video signal has a

frame frequency of 25 Hz. Aeeordmgly, the frequency
of the reference signal supplied to the above mentioned
phase comparator differs depending upon the frame

- frequency of the system of the video signal which is to

- be recorded or reproduced. On the other hand, the tape

 travel speed must be the same lrrespectwe of the system

of the video signals to be recorded or reproduced.

Therefore, there is a necessity for replacing the rotation

- detector and the frequency discriminator to conform

- - with the system of the v1dee SIgnalq recorded or repro-
. duced o 0 .

" ‘However, it 15 extreme]y dlfficult or almest 1mp0331—

- -',_ble for the operator to carry out the above described

replaeement operation in actual practice. .

- As another approach to the problem, it is p0551b1e to
_pmwde an apparatus wherein two sets of detectors and

- frequency discriminators are used to conform with the
respective video signal systems. In such an apparatus,

the operator would set a switch to put the detector and

frequency discriminator, appropriate for the video sig-

nal system, into operation. This apparatus having two

detectors and two frequency discriminators would be
expensive and would not be practical. Moreover, in this

case, as In the case of producing separate models for the
NTSC and CCIR systems, the manufacturer would bé

burdened with the necessity of fabricating and building

into his products two kinds of detectors and two kinds
of frequency discriminators, thus increasing the number
of components he would have to procure and stock.

' SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a novel and useful capstan servo system for
~ bse 1n a recording/reproducing apparatus in which the
above described difficulties have been overcome.

Another and specific object of the present invention
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The system is adapted to change over and to have its

frequency division ratio set in conformance with the
system of the video signals to be recorded or repro-
duced. | | | |

Still another object of the invention is to provide a
capstan servo system in which the frequency of the
signal output by the rotation detector (the rotation sig-

of the NTSC system video signal (30 Hz) and the frame
frequency of the CCIR system wideo signal (25 Hz).
The frequency of the rotation signal is divided in the
frequency divider. The frequency division ration has
been changed over and set in conformance with the
system of the video signal to be recorded or repro-
duced. The rotational signal is then supplied to the
phase comparator in the servo loop. According to the
system of the present invention, an apparatus capable of
recording and/or reproducing video signals of either
system can be reduced to praetlee with a simple circuit
arrangement.

Other objects and further features of the present in-
vention will be apparent from the following detailed
deserlptlen when read in COIIJHIICHOH w1th the accom-
panying drawmgs

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawmgs

FIG. 1 1s a block dlagram showing one embodlment
of a capstan servo system in a recording and/or repro-
ducing apparatus according to the present invention;

FIG. 2 1s a circuit diagram showing one embodiment

- of a frequency division circuit; and

FIG. 3 1s a circuit diagram showing another embodi-
ment of a frequency division circuit.

' DETAILED DESCRIPTION

Referring to FIG. -1, a video signal introduced

through an input terminal 10 is supplied to a synchroniz-

ing signal separation circuit 11, where a synchronizing
signal is separated out and then supplied to a vertical

- synchronizing signal separation circuit 12 for separating

out a vertical synchronizing signal. The vertical syn-
chronizing signal thus separated is supplied to a phase
comparator 13. A rotary drum 16¢ having a pair of
video heads mounted on diametrically opposite sides
thereof, and a stationary drum 165, together constitute a

- guide drum 16. A magnetic tape (not shown) is wrapped

50
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obliquely around the guide drum 16 substantially over a
half circumference thereof and is driven to travel. The
rotary drum 16« i1s rotated by a head motor 15. The
rotation of the motor 15 is detected by a rotation detec-
tor 17 which comprises a magnet mounted on the rotary
shaft of the motor 15 and an adjacent, and stationary,
pickup head. The output signal of the rotation detector
17 is fed to the phase comparator 13, where its phase is
compared with the phase of the above mentioned verti-

- cal synchronizing signal. The error signal output by the

60

1s to provide a capstan servo system in a recording/re-

producing apparatus in which a frequency dividing
means divides the output signal of a detector according
- to the rotation of the capstan and supplies the signal
- thus frequency divided to a phase comparator. The

‘phase of the signal is compared with a reference signal. -

65

phase comparator 13 is supplied through an amplifier 14
to the motor 15 to control the rotation thereof.

When the signal supplied to the input terminal 10 is an
NTSC system video signal having a frame frequency of

30 Hz, the motor 13 rotates at 30 rps. On the other hand,

when the input signal is a CCIR system video signal
having a frame frequency of 25 Hz, the motor 15 rotates
at 25 rps. The signal from the rotation detector 17 is
supplied as a reference signal to a phase comparator 24

In a capstan servo system to be described hereinafter.
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- The frequency fa of this reference signal (rotation sig-
- nal) 1s 30 Hz for the NTSC system video signal and 25
Hz for the CCIR system video signal.
- On the other hand, the rotation of a capstan motor 19

is transmitted through an endless belt 20 to a capstan 18

which rotates at a constant speed and drives the tape.
The rotation of the capstan 18 is detected by a rotation

detector 21 which comprises a magnet mounted on a
rotary shaft of the capstan and an associated stationary
~ pickup head. The signal of frequency fb thus detected

- by the rotation detector 21 is supplied to a frequency

- division circuit 22. The signal from the rotation detector

21 1s frequency divided in the frequency division circuit
22 and is then supplied to the phase comparator 24
where its phase 1s compared with the phase of the refer-
ence signal from the rotation detector 17.

The frequency division ratio of the frequency divi-

‘sion circuit 22 i1s defined as m. For proper function of

the recording/reproducing apparatus, the -following
relationship should be maintained between the frequen-
cies of the signals:
fo/m=N-fa (1)
where, N 1s a positive integer. This Eq. (1) can be re-
~written as fb=m-N-fa. Accordingly, if the frequency
dividing ratio m is an integer, the above equation be-
comes:
fo=Kfa (2)
where, K is a positive integer. The frequency fa is either
30 Hz or 25 Hz depending on which video signal system
~ 1s in use. Accordingly, in order for Eq. (2) to be satisfied
regardless of the value of fa (30 Hz or 25 Hz), it is suffi-
cilent for frequency fb to be a common multiple of 30 Hz
and 25 Hz. |
In this connection, in the system according to the
present invention, the frequency fb of the signal output

by the rotation detector 21 is expressed by the following
‘equation:

Po=150-M (Hz) (3)

where, M is a positive integer. ,
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- In the present embodiment, the parameter M eqﬁals > 45

(m=3), and fb therefore equals 750 Hz (fb=750 Hz).
- The frequency division circuit 22 is composed of
frequency dividers 22a and 226 and a switch 23 for
switching over between their outputs. The frequency
- division ratios of the frequency dividers 22a and 22b are

respectively selected at 1/(5-M) and 1/(6-M).
- In the present embodiment, in which the frequency fb
1s 750 Hz, the frequency division ratios of the frequency
dividers 22a and 2256 are 1/25 and 1/30, respectively.

‘When the NTSC system video signal is recorded
and/or reproduced, the switch 23 is connected to
contact a, and a signal having a frequency of 30 Hz is
led out of the frequency divider 22a and fed to the phase
comparator 24, where 1t is phase compared with a refer-
ence signal of 30 Hz from the rotation detector 17.
Alternatively, when the CCIR system video signal is
recorded or reproduced, the switch 23 is switched to
the other contact b, and a 25 Hz signal from the other
frequency divider 225 is supplied to the phase compara-
tor 24, where it is phase compared with the reference
signal of 25 Hz from the rotation detector 17.

~ The signal, having a frequency of fb, from the rota-
tion detector 21 is also supplied to a frequency discrimi-
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nator 25. The output frequency discriminated signal of
the frequency discriminator 25 is fed to an adder 26,
where it is added to the error signal output from the
phase comparator 24. The sum signal 1s supplied to the

motor 19 for controlling the rotation thereof.

Accordingly, merely through the operation of the
change over switch 23, in conformance with the video

signal system in use, the rotation of the motor 19 is
controlled and the traveling speed of the tape driven by
the capstan 18 is also controlled to be the same, irre-
spective of the video signal system.

Next, one concrete embodiment of the frequency
dividing circuit 22 will be described in conjunction with
FIG. 2. The signal having a frequency of 750 Hz from

-the rotation detector 21 1s introduced through an input

terminal 30 and is supplied to an input terminal cp of a
binary-coded thirty-two scale counter 31, where it is
counted. When the counter 31 has counted up to 25, the
outputs of the output terminals A, B, C, D, and E re-
spectively become “17, “0”, “0”, “1”, and *““1”, in posi-
tive logic. The numeral “1” means a high level output
and “0” means a low level output.

Among the output terminals of the counter 31, termi-

nals A, D, and E are directly connected to different
ones of the input terminals of a five-input NAND gate
34 while the output terminals B and C are respectively
connected by way of inverters 32 and 33 to still differ-
ent ones of the NAND gate 34 terminals. The output
terminals B, C, D, and E are also connected directly to
different input terminals of a four-input NAND gate 35.
The output terminals of the NAND gates 34 and 35 are
respectively connected to the contacts a and b of a
switch 36.
- When NTSC system video signals are to be recorded
or reproduced, the switch 36 1s connected to its contact
a. When the counter 31 has counted twenty five input
signal pulses, the outputs “1” of the output terminals A,
D, and E are supplied as they are, and the outputs “0”
of the output terminals B and C are inverted in the
inverters 32 and 33 to become “1”’ and then are supplied
to the NAND gate 34. Accordingly, when the counter
31 has counted the twenty-fifth input signal pulse, a
coincidence of inputs of the NAND gate 34 takes place,
and the output of the NAND gate is thereby converted
from a high level to a low level. The low level output of
the NAND gate 34 passes through the switch 36 and is
supplied from an output terminal 37 to the phase com-
parator 24. Accordingly, the signal of 750 Hz fed to the
terminal 30 is subjected to 1/25 frequency division, and
is then led out as a signal of 30 Hz, through the terminal
37.

On the other hand, when CCIR system video signals
are to be recorded or reproduced, the switch 36 is
switched to its contact b. When the counter 31 has
counted up to thirty, the outputs of the output terminals
A through E are “07, “17, *“1”, “1”, and “1” respec-
tively, and there is a coincidence at the inputs of the
NAND gate 35 connected to the output terminals B
through E. Accordingly, when the counter has counted
thirty input signal pulses, the output of the NAND gate
35 1s converted from a high level to a low level. The
low level output signal passes through the switch 36 and
is fed from the output terminal 37 to the phase compara-
tor 24 (FIG. 1). Accordingly, the signal of 750 Hz fed to
the terminal 30 is subjected to a 1/30 frequency divi-
sion, and is then led out as a signal of 25 Hz, through the
terminal 37.
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In either of the above instances, the counter 31 is reset
“ when the output is led out through the switch 36 by the
- application of said output applied to a reset terminal R.

A second embodiment of the frequency division cir-
cuit 22 is indicated in FIG. 3. Parts in FIG. 3 which
correspond to similar parts in FIG. 2 are designated by
like reference numerals. Detailed descrlption of such
‘parts will not be repeated.

The output terminal A of the binary-coded thirty-two

scale counter 31 is connected to the contact a of a
switch 404, The other contact b of the switch 40a is
connected to a power source. The output terminal B is
‘connected, on the one hand, to the contact a of a switch
400 by way of the inverter 32, and, on the other hand, to
the other contact b of the switch 406 directly. The
output terminal C 1s similarly connected, on the one
hand, to the contact a of a switch 40¢ by way of the
inverter 33, and, on the other hand, to the other contact
b of the switch 40c directly. In a five-input NAND gate
48, three input terminals are respectively connected to
the switches 49a¢ through 40c, and the remaining two
input terminals are respectively connected to the output

| 6

the system concerned. Moreover, in this case, a switch
is not even necessary and the connection may be perma-
nently made by soldering a contact terminal to either
contactaorb according to the video signal system with
which the apparatus Is to be used.

What is claimed is: |

1. A capstan servo system in a reeordmg and/or re-

- producing apparatus comprising:
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terminals DD and E of the counter 31. The switches 40a

through 40c¢ are ganged switches.

- When NTSC system video signals are to be recorded
or reproduced, the switches 40a through 40c are respec-
tively connected to their contacts a. When the counter
31 has counted twenty-five input signal pulses, the out-
puts “1” of the output terminals A, D, and E are fed as
they are, and the outputs “0” of the output terminals B
~and C are fed, after being inverted to become “1” in the
inverters 32 and 33, to the NAND gate 40. Therefore, a
coincidence of inputs to the NAND gate 40 takes place,
and the 30 Hz signal obtained by subjecting the detec-
tion signal to a 1/25 frequency division is led out of the
NAND gate 40. The counter 31 is reset by the output of
the NAND gate 40.

On the other hand, when CCIR system video 51gnals
are to be recorded or reproduced, the switches 40q
through 40c are respectively switched to contacts b. As
a result of this switching operation, among the inputs of
the NAND gate 40, that connected to the switch 40aq,
continuously assumes “1” irrespective of the output of
the output terminal A. When the counter 31 has
counted thirty input signal pulses, the outputs ““1” of the
output terminals B through E are fed as they are to the
NAND gate 40. Accordingly, the 25 Hz signal which is
~ obtained by subjecting the detection signal to a 1/30
frequency division is led out of the NAND gate 40. The
counter 31 1s reset by the output of the NAND gate 40
as in the preceding case.

One embodiment of the recording/reproducing appa-

ratus according to this invention is adapted to be able to
~ selectively carry out recording/reproduction of NTSC
system video signals and CCIR system video signals. In
this embodiment, the switches 23, 36, and 40a through
40c are changed over by the operator of the apparatus
according to the system of the video signals in use. In
each embodiment, as set forth above, the switches 23,
39, and 40a through 40c are ganged to change over with
those of other circuits.

Moreover, in another embodiment of the invention,

the recording/reproducing apparatus is intended exclu-
sively for use for recording/reproducing either NTSC
system video signals or CCIR system video signals. In
this case, the system with which the apparatus can be
used is fixed by the manufacture at the time of fabrica-
tion by pre-setting of the switches to the contacts for

25

means for detecting the mtatlen of a capstan fer driv-
- Ing a tape;.
means for dividing the frequency ef the eutput signal
~of said detection means; | |
-means for obtaining a reference signal having a fre-
quency equal to the frame frequency of the system
of the video signal to be recorded on and/or repre-—
duced {rom said tape;
means for comparing the phase of said frequency
divided signal with the phase of said reference
signal;
~means for frequency dlscnmmatlng said output 51gnal
of said detection means; and
means for adding the error signal output of said phase
comparison means and the signal output of said
~ frequency discrimination means to obtain a sum
signal for controlling the rotation of a motor for
driving said capstan,

- said frequency dividing means enabling a selection of its

30
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frequency division ratio to. perform a division of the
frequency of said output signal of said detector means in
accordance with the selected ratio, whereby the fre-

quency of said output signal of said detector means is

invariably divided into a frequency equal to the fre-
quency of a reference signal regardless of changes in the
frequency of the reference signal caused by differences
in the frame frequencies of the video signals of dlfferent
systems, .
said video signal systems being the NTSC system
- having a frame frequency of 30 Hz and the CCIR
system having a frame frequency of 25 Hz,
sald detection means producing an output signal having
a frequency of 150 M Hz (where M is a positive inte-
ger), and said frequency division means enabling a fre-
quency division ratio to be selected from between 1/5M
and 1/6M,
said rotation detecting means producing a stream of
output pulses said frequency dividing means compris-

- Ing:
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a bmary-coded thlrty-twe scale counter for counting
‘the pulses in the output signal of said detector
means and for generating a high-level or a low-
level output at five, or at the first through fifth
output terminals thereof, responsive to said count-
Ing; |

two Inverters connected to the second and third out-
put terminals of said counter:;

~a five-input NAND gate having five mput terminals

respectively connected to the first, fourth, and fifth
- output terminals of said counter and to said invert-

ers; |

a four-input NAND gate having four input terminals
respectively connected to the second through the
fifth output terminals of said counter; and.

means for selectively leading out the output of said
five-input NAND gate or said four-input NAND
gate depending on whether the frame frequency of
the video signals is 30 Hz or 25 Hz.

2. A capstan servo system in a recording and/or re-

producing apparatus comprising:
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means for detecting the rotation of a capstan for driv-
~Ing a tape; | -
- means for dividing the frequency of the output signal
of said detection means;

means for obtaining a reference signal having a fre-
quency equal to the frame frequency of the system
of the video signal to be recorded on and/or repro-

~duced from said tape;
means for comparing the phase of said frequency
divided signal with the phase of said reference
signal; |
means for frequency discriminating said output signal
of said detection means; and
means for adding the error signal output of said phase
comparison means and the signal output of said
frequency discrimination means to obtain a sum
signal for controlling the rotation of a motor for
driving said capstan,
said frequency dividing means enabling a selection of its
frequency division ratio to perform a division of the
frequency of said output signal of said detector means in
accordance with the selected ratio, whereby the fre-
quency of said output signal of said detector means is
invariably divided into a frequency equal to the fre-
quency of a reference signal regardless of changes in the
frequency of the reference signal caused by differences
in the frame frequencies of the video signals of different
systems,
sald video signal systems being the NTSC system hav-
ing a frame frequency of 30 Hz and the CCIR system
having a frame frequency of 25 Hz,
said detection means producing an output signal having
a frequency of 150 M Hz (where M is a positive inte-
~ger), and said frequency division means enabling a fre-
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8
quency division ratio to be selected from between 1/5M
and 1/6M, - | :
said rotation detecting means producing a stream of
output pulses, said frequency dividing means compris-

ing:
a binary-coded thlrty-two scale counter for counting
said detection signal pulses supplied thereto and for

generating a high-level or a low-level output at
five, or at the first through fifth output terminals
thereof, responsive to said counting;

first and second inverters respectively connected to
the second and third output terminals of sald'
counter; |

a first switching means which may be selectively
switched between a contact connected to the first
output terminal of said counter and a high level
contact;

a second swnchlng means which may be selectwely
switched between a contact connected to said first
inverter and a contact connected to the second
output terminal of said counter;

a third switching means which may be selectively
switched between a contact connected to said sec-
ond inverter and a contact connected to the third
output terminal of said counter; and |

a NAND gate having five input terminals respec-
tively connected to said first through third switch-
ing means and the fourth and fifth output terminals
of said counter, |

said first through third switching means being
switched in conformance with said video signal

systems. |
¥ & %k ¥ Xk
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